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years, will enable the contractors not only to estimate inore 
closely on the job, but the successful bidder miill be able to plan 
to utilize the unfavorable season for the assembling of material 
and the favorable season for pushing the work of act,ualcon- 
struction. 

Freshets at The Dables, Oreg. 
The annual freshet which occurs about April 15 and ends 

about the middle of August will cause a suspension of active 
work for a period of about 4 months, though some of the work 
on the higher levels can probably be carried on during a portion 
of the freshet season. 

During the winter niont.hs occasional fres1iet.s occur, clue t.o 
the fall rains, which might! interfere wit.11 the work on the lower 
levels. Ice gorges occur, rarely, in January a.ncl February. 

The summer ancl winter freshets, ancl snow and ice, cover a 
period of a little over 4 months. The reniainder of the year is 
generally favorable for construction work. 

The I T .  8. Weather Bureau records at The Dalles, covering 
a period of 34 years to January, 1909, show t.hat on an avera.ge 
the thermometer reaches or falls below 32' on 74 chys of each 
year, and that the average t~emperatures for tlie inont~lis of 
January, February, and December are 33.1', 34.0', ancl 36.1 ', 
respectively. The 'mean annual precipitation for 34 years is 
1-1.17 inches. In  the last 13 years running ice has occurred 6 
times in January and 3 times in February. 

CAPACITP OF SPILLWAYS. 

Mesas. Whistler & Stubblefield, hydraulic engineers, of 
Portland, Oreg., in referring to some recent very high wat.ers in 
the Colunibia Valley, state they illush-at.e t.he necessit,y of pro- 
viding aniple spillway capacit,y in the const,ruction of clams, on 
which subject they further remark as follows: 

It is unsafe 60 provide only for t.hc largest flood known. even t.liougli ob- 
servations on the behavior of the rivcr cover a long prriotl. To providc cn- 
pacity for double the largest. flood known wit.hin t.lie last. 20 or 30 years is, i n  
some cases, entirely too small. Tlie flood in the Deschiit.cs River :It Bend, 
Oreg., in November, for esaniple, reached a Iieiglit. that. gave twice as Iargc 
a discharge as any previous flood so far as can be rlet.criiiincd from t.lie I'CL 
cord3, or from inforniat.ion furnished by the early 8et.t.lers. 

Another instance of aflood that, could not. 1i:tvc hccn forcr;rr.n fronirwords, 
or from information obtained from carly sett.lers,is t,he one t.liat. occurred in 
1907 down Cold Spring Canyon, which canyon is now known na ('old Spring 
k v o i r  on the Governnient Irrigation Project in Uiiiat.illn C0unt.y. @reg. 
A flood of more t.hm 5,000 cubic feet. pcr second wttahed out. threequarters 
of a mile of the Oregon Railroad and Navigat.ion Compsny's t.rwk at C!oltl 
Spring siding that year. No flow from t.his canyon had reached the t.rsrk 
since the construction of the rnilroad about. 35 yesis before, and no opening 
whatever had been provided. The only way in which such n flood could 
have been foreseen would be to take into consideration thr ircn drsined, and 
allow for est.remely unusual weat.her condit.ionr. 

- - ... . . . 

HYDROGRAPHY OF THE SOUTH PALOUSE RIVER, 
W A S H .  

By HANS MUNN, jr., Civil Englnerr. 

THE VALUE OF HYDROGRAPHY. 

One of the greatest resources of the United States lies in the 
running water. The first in time, if not in importance, of t.he 
objects of hydrography is undoubtedly that pertaining to 
navigation. This part of hydrography may almost be con- 
sidered at  an end, requiring for the most part. merely the con- 
tinual revision necessitated by some changing conclit,ions clue 
to erosive or artificial clearing of some of the important streams. 

Next we have t.he demands for informatlon concerning the 
water that, through its velocity and change from higher to 
lower levels, furnishes power for so much of our machinery. 
If the streams continued to flow unvaryingly through the differ- 
ent seasons of the year it mould be a very easy matter t.o 
ascertain the power that would be relied upon but., wit.11 their 
constant fluctuations day by clay, it becomes a probleni t.akiiig 
years of measuring to determine the power available through 
all the seasons of the year. At certain seasons t,he ainount. of 
water may be greatly in excess of any possible utilization, and 

then again there comes a season during which the quantity 
drops below that required for the water wheel, and the storage 
of flood waters must be resorted to. 

In the United States there has arisen a third demand for 
knowledge of the water resources, which in political and social 
importance ranks even ahove the needs of navigation and manu- 
facturing. This is through the extension and higher develop- 
ment of agriculture by the artificial application of water. One- 
third of the total area of the nation is still at the clisposal of 
Congress, and this one-third includes some of the most fertile 
areas of the Continent. It is, however, practically unavail- 
able to the settler, usually a man of small means, because of 
the fact that the climate prevailing through the vast extent 
of this public land is too arid to allow the growth of ordinary 
farm crops. Irrigation must be practised and where it has 
been employecl so far it has been very notably successful; but 
the supply of water is scanty and in many cases before an acre 
of the best land can be cultivated an enormous expenditure 
must be made in the construct~ion of reservoirs, canals, and 
ditches. Lately the Ciovernnient has undertaken the work 
to build large reservoirs, construct canals and ditches, and thus 
in every way make possihle the utilization of the vast extent 
of arid land. Before plans involving the utilization of these 
lands can be niade it is necessary, however, to obtain accurate 
knowledge as to the available water supply both above and 
below the ground, and of the possibilities concerning floods and 
of raising mater by machinery from lower to higher levels. 
With tlie fluctuations which take place froni year to year, it is 
obvious that such investigations niust be continued for periods 
sufficiently long to show the ordinary range of conditions. 

There is yet, another series of investigations which, though 
indiviclually of local concern, are found where civilization 
progresses. These pertain to the supply of water for domestic 
and municipal use. Tlie quantity is almost insignificant in 
comparison with those required for navigation, water power, 
or irrigation. But while the quantities are small the quality 
is of great importance, for upon it depends the life and health 
of the masses of the people in the cities. As x rule each city 
or town makes its own investigations regarding the source of 
supply ancl the amounts obtainable from watersheds. The 
tiiiie is approaching when vigorous steps niust be taken to 
prevent stream pollution, and in the mean time a thorough 
knowledge must be obtained of all possible sources of supply. 

The drainage area of the South Palouse River, from Pullman 
to its head, lies almost wholly in the Palouse wheat raising 
section. About nine-tenths of tlie area is under cultivation 
of which about one-half is summer fallowed each year, the 
other half is covered with a rich growth of grain during the 
summer months. The whole area is treeless with the excep 
tion of a few willows along the creeks ancl about 12 square miles 
of timber in the estreme northeastern part, lying along the 
Thatuna Hills. 
. The whole area is a rolling basaltic plateau, bordered on the 
northeasb and tlie southeast by a low range of foot hills, the 
area has a general slope toward the southwest, the South 
Palouse flows very nearly through the center of it. The princi- 
pal branch of the South Palouse, Paradise Creek, which flows 
nearly parallel to it,, drains the northern portion and joins it 
near Pullman. The stream heads in the Thatuna Hills and 
flows southwestward in shallow channels at first, which increase 
progressively in depth until at Pullman they are nearly 200 
feet in depth. 

The deep, rich soil covering tlie area is a residual soil formed 
by the disintegration ancl decay of the underlying lavas. The 
only basalt seen are the outcroppings along the channels of the 
streams, and in the stream bottoms. At a depth usually of 5 
to 8 feet below the surface the dark color of the upper soil fades 

T H E  GEOLOGY A N D  TOPOGRAPHY OF THE DRAINAGE BASIN. 
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away and the subsoil, equally fine and homogeneous and hav- 
ing the same mineral composition but of a light and usually 
a yellowish color, is revealed. The subsoil varies in depth with 
the relief of the surface and with the topography of the under- 
lying hard rock surface, but is nearly always deep. Chemical 
analyses of a large number of soils from various localities in 
Washington and Idaho, inclucling samples froin the basaltic 
plateau have been macle by the chemists of agricultural esperi- 
ment stations at Pullman and Moscow. These analyses show 
that the chemical coinposition of the soil on the basaltic pln- 
teau is such as might be espected to result from the weathering 
of the solid rock beneath. 

One feature of the hills which especially attracts attention is 
that they are usually steep on the northwest side and slope 
gently toward the southwest. The steeper sides frequently 
have a slope of 30" and more, and in many instances are 
slightfly concave when seen in profile, while the inore gentle 
sloping sides descend at angles measuring 5" to 8" and are 
frequently convex. 

ESPLANATIOK OF TABLES. 

The gaging and ratrings of the South Palouse River were 
taken at the foot-bridge on Pine street, Pullman, Wash. 

Gagings were made daily with a rod measuring to tenths. 
On account of floods occurring it! was thought impracticable 
to put in a stationary gaging rod, and so a benchmark was 
determined at the floor beam of the foot-bridge from which 
distances were measured clown to the water. Table 2. 

To make the ratings a Price current meter was used. This 
gives the revolutions by clicliings caused by the making and 
breaking of an electric current furnished by a cell. 

Readings were taken for a minute's time at each of the 
2-foot sections across the stream. A t  niost of the sections 
readings were taken a number of times and the average there- 
from obtained. The revolutions thus secured were recluced 
to feet per second from a table rated for that particular meter. 
Table 1. 

A cross-section (see fig. 1) was macle of the stream parallel 
to the foot-bridge, which is at an angle of nearly 33" with the 

Fro. L-Cros-section of the South Palouse River at the Pine street 
gaging station, Pullman, Wash. 

Bow of the stream, so that in order to have the right cross- 
section each area was multiplied by cos 32" 52', which is 0.84. 
TABLE l.--Currer&t naeler readings fi-otn u h i h  the discharge citrue was coni- 

puled, aa tneasltred iti 1.6 seelions bduwn banks at 6 gnge Iwigltls. -_ - - 

Section. I 1 2 1  3 1  4 l  5 
I 

.................................... .................... 
7 

2. 
4.  
6. ....................... 
8. .................................... 44 14 

I?. .............................. 43 39 
46 I 313 

1 iil ....................... :f i 19 

in.. ............................. 43 I :%I 

46. .................................... 
$8. ..................................... 

. . . . . . . . . . . . . . . . . . . . .  .................... 

In  Table 1 are recorded the revolutions of the current meter 
per minute's time for each section of the stream. 

Having thus the velocity and the area of the cross-section 
the quantity can be found by using the formula Q = A V .  The 
quantities thus obtained from the gage heights rated were 
plotted on cross-section paper, to form a rating curve, as shown 
011 fig. 2, the gage heights reading from bench-mark on foot 

bridge clown to water surface, and the discharge reading in 
cubic feet per second. Gaging is plotted as ordinates and 
discharge as abscissas. 

Table 2 gives the run-off each clay a t  different gage heights 
as read froin the rating curve. 

TABLE S.--C;age keights ntid ruii-o.fs. 
. . . . . . .  __ . ... .. .- ....... I January. Februsry. I March. April. I May. 

Gape. 
- 

1 ...... 9.5 

3.  
4. ............ 
5 . .  ........... 
6. ........... 
7 ...... 9.5 
8 ...... j 9.5 
9 ...... 9.5 

10 ...... 
11 ...... 
12 ...... 8.0 
13 ...... ' 5.0 

15 ...... d.2 

17 ...... r 8.1 
18 ......I 8.S 
19 ...... 8.6 
211. ..... X . i  
?I ...... S.8 

..... s.5 

..... s.7 
45.. .... S.I 
26 ...... ' 8.9 

14 . . . . . . I  2.4 

16 ...... 1 7 . 6  

...... 1 8 . 7  

27 ...... 1 8 . 9  
2s ...... ' s.9 

30.. .... 
29 . . . . . . I  ;:; 
31 ......I 0.2 
. . . . . . . . .  

h i t .  -I I Gage. -*-- 

- .-I 
;ec-!l.' Fed .  
52 I 9.3 
55 I 9.4 ..... 

..... 

....... ...... ........ 
. ._ ... ... ~- .. ............. 

_._ 

h i t  

k-/I 
26 
53 
40 
17 
15 
15 
13 
15 
33 
33 
20 
20 
15 
13 
11 

- 

-. - 
Junc. 

.:age. I- Amt. 

Feet. Sec=/f. 
10.0 10 
10.0 10 
9.9 I 1  
9.9 I 1  
10.0 10 

10.0 1(1 
10.0 10 
10.0 10 

10.0 10 
9.0 11 

10.0 10 

10.0 in 
10.0 in 

10.0 IO 

10.0 in 
............ ............ 
...... I...... ............. ............ 
............ 
............ 
............ 
............ 
............ 
............ 
............ 

...... ::::::I ...... 
......I...... ...... 

Part of the drainage area was secured by observing where 
the watershed crossed the section lines and partly from gov- 
ernment and county maps. The area was secured by using 
cross-section paper and checking with a planimeter. 

In  Table 3 the maximum, minimum, and mean quantity in 
the streani each month is given in second-feet and the total 
discharge in acre-feet. To obtain this total for the month in 
acre-feet the usual practise is to multiply the mean daily dis- 
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1901. 

TABLE 3.-Diseharge of South Palouse River at Pullman, W m h .  Drainage 
area, 190 square miles. 

~ ~ - -  -- .............. 

I I I I I Run-off. 

Run-off. 
Rainfall. 

1901. 
January 7 to 31. 591 
February 
March.. 254 

ay..  ........... 26 
June 1 to 15.. ... 

........ ......... 
A d d . .  .......... 52 

. 

_-I-- 

For period ....... ! 1,366 / 10 j 66 I 21.0&7 I 5.29 I .65 

...... 

Actual depth. p ~ ~ ~ ~ l ~ f  
-~ ~ 

charge for all months, except February, April, June, September, 
and November, by 55.5, these having 31 clays, and for the 
remaining months by 59.5.' This involves a small area, but 
far within the range of accuracy of the original observations. 
These factors are the number of seconds in a month divided by 
the number of square feet! in an acre, 43,560 square feet. 

For example: 
Number of days in May=31, therefore our factor woulcl be, 

3 1 x 2 4 ~ 6 0 ~ 6 0 ~ ~ ~ ~ ~  .- 

43560 
In fig. 3 is plotted the depth of rainfall and run-off for each 

It will be seen by the curve month and during the period. 

FIG. 3.-Curves showing thc relation betwccn rainfall and run-off. 
that the difference between the rainfall and the run-off is less 
in the winter months, when the ground is frozen and the tem- 
perature low, than in the summer months when more of tlie 
moisture soaks into the ground and the evaporation is greater. 
It will be especially noticed that the difference between the 
run-off and the rainfall in February and March is less than in 
any other month. During these months the ground w:is 
frozen part of the time and the heaviest raiiistorms occurred. 
On February 16 we had the greatest flood. It began to rain 

'From "Results of Stream Measurements," by F. H. Newell. 
Taking from table 3 the mean daily discharge for M:ay a! 16 .second-f& 

we have, 16><61.5=984 total for month of May, as given in column 5 of 
Table 3. 

The depth of run-off over the whole basin is also given for each month 
in inches for convenience of compariRon with rainfall, and also in second- 
feet per square mile drained. The former is obtained by niultiplying the 
acrefeet per month by 12, to obtain acre-inches, and dividing this by 640, 
the number of acres in a square nde, and this by the area of the drainage 
basin, which is 120 square miles. The run-off in second-feet per square 
mile is simply the mean monthly discharge divided by the total area of 
the basin from all of which the water is assumed to come. 

-- _- 

on the 14th and continued for nearly 2 days. On the night 
of the 15th the river rose rapidly and reached its highest at 
noon on the 16th. The flood lasted only about 24 hours, and 
during the night of the 16th i t  fell 3 feet and continued falling 
gradually. In May the curve of rainfall increases, but the 
curve of run-off falls off by nearly its former amount. This is 
probably accounted for by the fact that the ground in May 
was in a condition to absorb much of the rainfall and also the 
evaporation carried off a greater amount than in previous 
moaths. 

The maximum discharge from the catchment basin tributary 
to a reservoir is a factol-of great importance in designing its 
clam or wasteway. Several formulas for ascertaining the 
maximum discharge from a given catchment basin have been 
obtained both empirically from known measurements and by 
theoretic processes. Mr. J. T. Fanning found by plotting a 
curve derived from the flood discharges of some American 
streams that the resulting equation for flood flow became 
D =  200 ($1) 5 / 6, in which JI is area of catchment in square 
miles, and D the volume of discharge of the whole area in 
second-feet. Taking the same C', as used by Fanning, namely, 
200, the flood discharge of 1,366 second-feet, which occurred 
over tlie catchment area of the South Palouse on February 16, 
1901, and for 64 the area of basin, that is 120 square miles, an 
exponent is obtained somewhat lower than Fanning's, in the 
formula D = C (64) .r. 

Example for obtaining exponent I. 
D = C  (11) r. 
1366 = 200 X 120 .r. 
120 =6.83. 
x log 120 = log 6.83. - 

log 6.83 - 0.8343 - o.401 
.- - 

log 130 - 8.0792 - X =  

Exponent 5 / 6  of Fanning's formula reduced to a decimal in 
order to compare the exponents is 0.723 instead of 0.401. 
TABLE 4.-The relation betiien rainfall and rzin-off during the period of 

observation. Compare fig. 3. 
I I-- 

- 

1901. ~~~~~ ' February. ' March. I April. May. 
I - I ~- ___ 

Ralnfall in inches. 2.40 3.00 2.28 ' 1. 83 2.40 1.54 
0.15 0.05 Run-off in inches.. 0.59 1.24 0.99 I 0.27 
. I . . . . .  . . . .  ........ - . - ... 

TABLE 5.-Rninfall of months prewding period of obscroation from Julg to 
Deceiiiber, 1900. 

Aug. I sept. I oct. I Nov. I Dee. i9oo. I July. 
-_ 

I 0.79 I 3.24 I 4.14 I 5.53 

I-- 
-_ 

-. ~ 

Rainfall in inches. 0.35 I 

~ Iiaelies. I Inchra. 
January .I 2.40 0.59 

.4pril. ........................................ 1.83 0.27 

..................................... 
February ..................................... I 3. M 1.24 

MaJ .......................................... 2.4n I 0.15 
0.05 

March. ....................................... I 2.2s I 0.99 

.................................. 1.54 I June 1 to 15 I 

24.6 
40.6 
43.4 
14.7 
6. ¶ 
3.2 

. .  . . . .  ............. - .. - ... - .. - 
The percentage of run-off to rainfall is found by dividing the 

figures of column 3 by those of column 2 for each month. 
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Anaconda ................ .: Deer Lodge... ........... 
Bison Mountain.. ....... Powell.. ................. 
Columbia Falls .......... .! Flathead. ................ 
Corn06 ................... Ravalli ................. .: 
Darby. .................. .I .. .do.. ................... 
Dayton .................. Flathead ................ 
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Fortine. ................. .! Flathead ................ I 
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Kalisrl l . .  ................ Flathead.. .............. 
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Misaoula ................. Missoula ................. 
Ovando.. ................... .do.. ................. .I 
Philipsburg. .............. Granite.. ................ 
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.... 1:::: . .... 
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A. V. Call. 
Yrs. Lucy Brown. 
C. G. Heiner. 
U. S. Army. 

Moses Jones. 

G. A. Asline. 
\Vm. L. Eamen. 

Wyoming. I 
Afton ...................... Uinta .................... 6,200 
A h . .  ................... .I.. ..do. ................... i. ....................... i .  . . . .  
Bedford ....................... do.. .................. 5.90fl ~ 10 64 

6 I . . .  ..................... 
31.4 ' - 0.2  

Snake River ............. .! Sellowstone Park.. ..... 7,000 3 3 . 4  ......... 55 . 
San Jaointo.. .......... ..I Elko .............................. 5 . 34.4 0'2 I 

Albion .................... j CasRia ........................... 9 . 3!l.6 .......... il 

Nevada. j !  

Idaho. 
........ 

Almo.. ....................... .do. ...................................................... 

. .  
' 1  I 
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?t  -11 ''V ' " RS + 1 5 s  11.63 114.1 I 111 
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3 S ! 16 ~ 43 3.11 I ........ i 1 . d  4 . 0 1 1 1  
. . . . . . . . .  _...,..._ 1 ?.is ........, 0 . 8 6 ;  3.0; in  

1 1  
11 ! 5 I 1 4  I R W .  

8 1  s I ~ o I ~ .  
1 0 ,  9 i 11 , nw. 
. _ . I  ........ I ...... 
0 :  6 ( 1 5 ; S w .  

Bear Valley.. ............ Boise.. .................. , . .................................. 
6fi . 3 t  ................ Lincoln .......I I 17.6c. i l l g  X : 

!!gr?%sek .............. i Boise. ................... I 4.200 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ..................... . 
Bonanza.. ............... CusCr.. ................ 6 000 .................. .I.. . . . . . . . .  

M ?st  
Boulder Mine. ............ Boise.. .................. 4.600 .......................... ;. ... i. 

Caldwell .................. Canyon ................. 2-37? . 5 : 42.4 ........ 
Camas.. .................. j Fremont. ................. 4,815 !. ... 
Chesterhld. .  ........... .( Bannock ................ 5.1'24 I 13 
Clawson.. ................. Fremont. .............. ..I.. ......... 
Coeur d'Ale ne... ......... i Iiootenai ................ 4.157 i 17 
Culdesoc.. .............. .' Nez Perm.. .............. 1,520 I.. .. i 4n. s ......... 6s . 3 I 
Dent ..................... 1 . .  . .do  ................... I 1.350 I 4 . 88.0 . . . . . . . .  59 4 

Edie ...................... I. ... do ................................ 29.4 ;. ........ 54 St' 
Emmett ................... Canyon ................. 2,350 3 . *2.6 ........ 71 
Forney .................... Lemhi .................... . . ._ . I  13 I 3" 0 + 2.0 . i l  .: 
Gilbcrts ................... Nez Perm.. .............. 3.030 !. .. . i  39.1 ......... 60 3t: 

Grand Forks.. ........... Shoshone ................ ;:OM3 I.. . .i 34.3 ........ S P  ~ 34 ! 

Blackfoot ................ I Bingham ................ 4,503 . 13 . 3li.S . + 2 . d  .................. .... . . . . . . .  
Boise ..................... i Ada 2.7i0 24 i 41.i) + 4 . 1  FY 4 I, 

Bonnere Ferry ........... .; Bonner. ................ .( 1: 850 I 3 1 35. i ........ 
Buhl ..................... i Lincoln ................... 3,800 j 4 I 42.3%. ....... i f l a  I t  
Burke.. I Shoshone.. .' 4.0SP 3 ' 32.3 ;; I i t ,  

Cambridge ................ Washington.. ............ 2.651 I I4 

.................. ............. ........ 

Drigga ..................... Frernont ................. 6,097 ! 3 j 29.R .. 54 B 

Garnet ................... I Elmore ................. .1'1.575 . 10 4i:4 + 0.6 ' fi4 2 

Glenns Ferry ............. , Elmore. ................ .! .) 5GY 2 . 42.9 i.. ....... i 3  . 3 

Grandview ................ Owvhee.. ............ ...I.. .......... 44.d I.. . . ..... i n  3 t  
Guffey ........................ do .................. 2.351 1 .... I 46.11 ........ i 4  . 2 ' 
Hailey .................... Blaine .................. .; 5.317 7 I 33,s .......... Gl 3 

: I ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
In . 16 4l1 I 3.WJ I+ 3.21 U . G i  ...... 8 12 

. . .  . !  . . . . .  ii.17.1fii . . . . . . . . .  1.58,  15.5 16 
21 , 1.5 I 

IS* 16 . 46U .............. 1 .  . . ... i. ..... ;. . . . . . .  I .... !....I ..... 
5 1 2 .  I3 ...... 

: ~ 4 1  c 2.5,; ~ n . s n !  2 . 0 !  I C '  4 I S !  1s i nw. 
F. P. lngraharn. 
IJ. S. Weather Bureau. 
Mrs. Emma Walter. 
W. H. Heideman. 
Patrick Dr. D. P. Moriarty. Albee. 

W. A. Hall. 
W. J. Boone. 
Ednah Faulkner. 
C. H. Shepherd. 
Chaa. L. West. 
E. J. Hopkins. 
Jas. T. Scott. 
R. R. Richmond. 
Ernil Schueesler. 
Walter H. Durrant. 
Geo. R. Edie. 
E. L. Marvin. 
E. P. Treloar. 
Mrs. Inez A. Davis. 
J. B. Loomis. 
I. E. Perkins. 
H. F. Kottkey. 
N. G. Maasey. 
F. N. Perry. 
U. S. Forest Service. 
N. W. Imfield. 
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x 
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12 
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13 
6 

14 
13 

. . .  

i i  , 15 . 3n . . . . . .  ! n.41 ~ n.n 
2 ifit 12 j 2.28 I+ n.31; 0.43 12.0 
?n , I R  5s 1 . ~ 3  ,+ 0.51 I 0 .m I T. 
13 I l i t  32 I ...;.i . . . . . . . . . . . . . .  
1s 1 6 . 4 5  4.3- ........ 18 .951  1.5 
1 ! 16 ~ 32 3n.m ........ , -.HS 13.3 

5n 7 -14Ii.n.2 ........ n.3n1 11.0 
I4 . lti 135 1.3s ......... ! 0.25 T. 
i 16 4 0 : 2 . 6 s !  . . . . . . . .  o.filI 4.0 

3.n 

Henry.. .................. Bannock ..................... .I.. . .;. .................................. 
Idaho City .............. Boise .................... I 000 I 11 I . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S.49 . . . . . . . .  1.S5 I I?. 1 

Indian Valley ............ 
Irwin., ................... , 
Kelloga. ................. 
Hooskia .................. ! 
Lake.. ................... 
Lakeview ................. ! 
Landore.. ................ 

I Lardo.. 
Lewiaton.. ............... 
Little Camas 
Lost River ................ 
Lowry.. .................. 
Mackay .................. i 
Meadows.. ............... 
Milner. .............. .....I 
Moscow ................. 
Yountainhome.. I Murtauah. ................ 
Ner F e r n # .  .............. 
Oakley ............ .......I Casia.. ................. 4.191 
Orofino ................... Nea Perm.. ............ .( 1 . ~ 7  
Payette. ................. Canvon ................ 2.159 

Piemon. ................ .I Custer.. ................. 7.000 

Yocatello.. ............. .! Bannock.. ............... 4,483 

I . .  . . . . . . . . . .  . I  . . . .  !. ..... 

1.5 

HotnDring ................ Owyhee.. ................ 2,752 . 4 I 46.0 ......... ~ 72 . ? t  1s . 16 ' 4 i  . 1.94 ......... I 11.45 . 0.1) 

Idaho Fslls .............. .: Biniham ............... .i 4:743 14 : 3>.0 . -t 4.3 ! 66 I 15 : 16 ' 39 ! 1.26 + 0.17 ; 0.4% 

.................. 
............. I 

......... 

Pebble.. .................. I Banhock.. .............. I 5 . 5 7  

Pleasant valley. ......... Ada... .................. i 3.000 

. _ _ I  ........... 

....... 

.._!....I.:. . I  sw. 
2 2 "0 sw. I 
R i  8 \ 1 4  ! ...... 1 

~- 
Washington.. ........... i 3.999 I . .  . .!. . . . . . . . . . . . . . . .  
Binaham ................ 6 S i l l  .... 35. i  .......... 
Shoshone ................. 41330 I 5 I 3s.n ......... 

. . . . . .  
lii* 4 
SSh ??t 
ti6 ' 4 
64 4t  
55 ! ? t  
56 3t 

2.xs 1 ......... 11.ss I 0.0 
2.~9 ........ 0 . 5 i  1 . . ... 
7.88 . . . . . . . .  11.17 1.5 
5. 21 + n.41 . I I  6s i n. 1 
I.ZI i+ 3.15 O : ~ C J !  17.0 
7.75 . . . . . . .  1 . 2 n  t i n  
6.37 .+ 2.17 ' 1.24 I 2C.5 

Idaho.. ................ . I  1.261 .... 3% 3 . . . . . . . . .  
Fremont ................. 6.700 i 17 I 30.7 + 11.5 
Bonner ............. .....I 2.350 12 ! 37.6 ! -I- 0.3 . 
Washineton.. ......... ..I 5.300 i 6 . 3 2 . 1  ......... 

44.2 + 3.3 , 
. . . . . . . . . . . . .  
....... 1 ........ I . .  
. . . . . . . . . . . . . . .  I "  

Owyhee.. ............... I..I .... 2 '  40 .31  . . . . . . . . I  
Custer ................... ' 5 897 I 2 I ri  fi ......... 
Washington ............. ' 3:950 ' 7 . 3516 
TwinFalls .............. ' 4.007 I 6 I 39.11 I::::::::! 

41.5 I ........ I 
3Y.F ......... 
3 i .6  ~ . ....... ! 
411.2 + 1.4 I 

1'2.2 ' t. 1.5 

41.6 I 4- 3.s , 

40.6; ........I 

33.s ........ I 

Boise.. x.. ........... I. .! 5;050 ! 5 
Nes Perce.. ............ .( 757 ; I5 I 
Elmore .................. 5 WO ...... 
Blaine .................. .I 51700 ~ 15 I. 

. . . . . . .  . I  . . . . . . .  , . . I  . . . . . . . . . . . .  
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15 is : *s I s.02 ! . ....... 1.00 

2.5 

. . . . . . .  1 4 . ~ 2  ......... i 1.2s 

15 16 .% 1.53 + 0.41 10.57 
1 ? s i 4 i . 1 ; . i n ~  ........ i . b s I i2 .4  

15 . 34 12.xn I ........ 10.49 1 - 3 3  
l i  3U ' 2.80 '+ 2.25 0.66 ' 1.4 
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G i  , 22 
.... i .. 1. 

. . . I  ............... 
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4 ~ 1 2 I l ~ w .  1 
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18 I 1 , 11 I nw. I 
2 ! 13 ! 15 ........ 

111 I i n  10 I ...... I 
3 1  I 1 2 1  e. 
9 I s 16 i ne. 

t a t a h  ................ I i .  \ I: 748 

Twin Falls.. ................... 
3 j  

17 I 
Elmore .................. 3,150 4 

Nez l'erce.. ............. 1 3. IS3 .... ...I .... I ... I w. i J. E. Steinour. 
P. W. Mitchell. ..I John Adarns. 

. . , Gem Altreder. 
E. F. Allen. 

, Arthur P. Say. 1 David P. Clarke. 
I C. E. Friedrich. 

U. S. Weather Bureau. 

I7 I 
5 :  

16 I .... .................. I (";i1 
2 1  4'2.0; ........ 

11 3Y.J ' + 3.1 ' 88 
80-9 
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Idaha-Cont'd. 

Poplar ................... 
Poplami .................. 
Porthill ................... 
Pyle Creek.. ............. 
Ru pert... ................ 
St. Mari es... ............. 
Salem .................... 
Salmon ................... 
Salmon River Dam.. .... 
Shee iiill ................. 
Shoatone.. ............ ..I 
Silver City.. ............ 
Soldier.. ................. 
Standrod ................. 
Sugar .................... 
Sunnyside ................ 
Tilden ................... 
Twin Falls. .............. 
Vernon ................... 
Warfield ................. 
Wendell.. ................ 

Wanhinoton. 
Aberdeen ................. 
Anacortes.. .............. 

........ 

waliaee. ................. 

MONTHLY WEATHER REVIEW. 

TABLE 1 .--diniatologicnl dala /or Notrniber, 1909. District No. Id-Continued. 

Bannock.. .............. j 5.306 i 3 ! 
Bingham ........................... 
Bonner .................. 1.665 17 
Boise.. ................... 3.100 ..... 
Lincoln. .................. 4 2W 3 : 

Fremont ................. 5.000 5 .. 
Lemhi ................... 4.010 4 
Twin Falls.. ............ :. ...... 
Boise.. .................. 5.000 ..... 
Owyhee.. ............... 6.2UU ~ 3 
Lincoln.. ................. 3,968 
Blnine.. ................. 5,140 
Caasia .......................... 
Fremont ....................... 
Elniore ........................ 
Binghani.. .............. 4.420 
Twin Falls. ............. , 3, S25 
Fremont.. ...................... 
Blaine.. .................. 6.356 
Lincoln.. ................ 3,400 
Chehalis ................. 169 
Skagit.. 

Canyon ................. 2,425 IO I. 

Kootenai ............... .I 2:2fi3 : 13 '. 

Shoahone ................ j ?.w 

NOVEMBER, 1900 

. I  ! i I :  
. 28 40 . 2.48 . . . . . . . . .  0.51 7.7 
1 2 0 : 4 6 . 4 . 6 5 !  ........ 11.101 2.0 
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20 
24 
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24 
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i n  
1s 

21 
15 , 4 20 
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15 
9 

18 

se. E.A. Wilmot. 
....... Mrs. W. A. Edwards. 
w. 4 Clyde C. Anderson. 
sw. : A. M. Slatery. 

37 2.39 ........ 0.98 6.5 
31 3.93 ........ 1.03 2.0 

44 %!I5 . . . . . . . .  1.19 T. 
32 3.41 + 2.24 , 0.73 12.0 
23 15.ii . . . . . . . . I  2.29 
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ti4 Colfax .................... 

Colville.. ................. 
Conconully ............... 
Coupeville ................ 
Crescent. ................. 

Whitman ............... .I 2,300 
Stevens.. ................ 1. R:{5 
Okanogan.. ............. 2,300 
Island.. ................. 1.50 
Lincoln.. ................ 2.250 

Irene Mount .............. 
Kennewick ............... 
Kettle Falls.. ............ 
Iiiona .................... 
Kosm os... ............... 
La Center ................ 
La Crosae.. .............. 
Lake Clealum ............ 
Lake Kacheas.. ............... 
Lake Keechelua.. ............. 
Lakeaide ................. 
Laurel .................... 
Lester .................... 
Lone Tree ................ 
Longmire Spring.. ....... 
Loat Creek.. ............. 

Okanogan ............... 
Benton .................. 
Stevens.. ................ 
Benton .................. 
Lewis. ................... 
Clarke .................... 
Whitman.. .............. 
Kittitas.. ................ 

.do.. ................ 

.do  .................. 
Chelan .................. 
Jilickitat ................. 
King.. ................. .; 
Chealie. ................. 
Pierce.. ................. 
Okanoran ............... I 

.............. ................ ........... 
North Head 
North nrt 
North%akima 
Nutland .................. 
Odessa ................... 
Olga ...................... 
Olympia .................. 
Omsk .................... 
Oroville ...................... 
Peola 
Pomeroy.. 
Port Crescent 
Port Townnend ........... 
Pullman .................. 
Quiniault ................. 
Republic ................. 
Rex Creek ................ 

..................... .................... ............. 

................. i 
i 

.................. Pacific.. 
Stevens 
Yakima 
Klickitat ................ 
Lincoln ................... 
San Juan  ................ 
Thurston.. ............... I Okanogan ............... 

.do.. .............. .I 
Garfield 

.do.. 
Challam.. 
Jefferson.. .............. 
Whitman. .............. 
Chehalia ............... 
Ferry .................... 
Chelan.. ............... 

................. 

................. ................ ............... 
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21 sw. 
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20 sw. 
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33.3 .......... 67 I 3 I 0 
34.3 ........ ' 66 5 ,  5 
............................. 
33.8 + 0.5 47 2 ! 11 
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11 
Id 
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1 
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31.51 0 . 0 '  55 
:G.4 ....... ~ I3 
63.6 I:.. ..... I li3 
40.4 ,. ....... il  
36.78 ........ I 

........ 7' 

3 7 . 2 .  ........ I 54 

42.0 ....... ,, i 2  

j 0.U i R1 

.................... 
I 
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I2 
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25 

11 
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22 
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. . .  
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0.0 
T. 
n. n 
n. o 
0. n 
n. o 
T. 
0.0 
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0. i 

11). 0 
0.0 

3.5 
6. 8 

. . . . .  
0. n 

....................... 
4 3 ,  4.94 i ........ ~ 1.45 

... I ...... 
17 I . . . . . .  

I 

1st. 21 '26.i6 !+11.71 I3 .23  
15 ~ 21 ~ 6.43 I+ 3.8'2 . 1.51 

15 21 10.S8 I+ 5.03 ~ 2.60 

15 23 ,iu. in I ........ I 2.00 
15 2s 7.01 I+ 2.w 1.25 

i W. C. Weatherwax. 
I Douglasa Allmond. 1 : : : : : : '  Robt.M.Whita. 

44.7 
45.2 
41.9 
4s. 0 
43.0 

44.6 
38.6 
38.3 
34.6 
41.4 
44.4 
40.6 
36.6 
34.4 

58. s 
3i. 4 
43.5 
45.2 

..... ..... 

..... 

I.. .... Sanford B. Mayhew. 
i ee. I G. A. Ruring. 

........ U. €3. Navy Yard. '. ..... I Ceo. Landsburg. 
. . . . . . .  13.04 

15 30 I 3.70 
15 24 ' 3.19 
14 195 ~ 3.20 

..... 
2.00 
2.20 
0.41 

1.70 
2. I? 
4.1;s 

I). 7A 
0.74 

n. 46 

n. ~7 

, s. I. 8. Turner. ~ 

' sw. I G. A. Fellows. 
! sw. Mrs. J. S. Mvem. 

J. A. Balmei. 
Geo. Gibbs. 

sw. ~ i W. W. H. L. Sax. James. 

I...., . Wm. Baines. 

..... ., Alfred Ritehie. 

W. T. Howard. 

I ........ + 5.24 I 

I+ 1.J6 ! 
+ (1.38 
I+ 11.06 

... I 
13 I 

15 ' 

15 I 
... I 
15 , 

1s I 
. . . . . . . . . .  
2s 3.22 
"'2 2.54 

21 %SO 
. . . .  14.03 
2U" 33. S6 

2s 5.20 

I . . . . . . . . . . . . . . . . . .  
. . . . . . . . I  0.51 T. 
+ 0.6s 0.45 4.0 

.+ 2.56 I 0.97 1.0 
I ........ 3.44 n.0 1 : .  ...... 1 2 . m  2n.n 
.............. 1.0 

Davenport.. ............. i .... .do.. ................ i 2,450 
Dayton .................. .i'Columbia ............... 1.70) ..... 

I Deiroit ................... Mason .................... 
Dixie 1 Walla Walla.. 
Duckabuah i Jefferson.. 
Eaat Sound ............... San Juan  ................ 
Ellenaburg ............... I Kittitas.. ............... 

..................... ........... ............... .............. 
31 

5, Ooo 
380 
500 

1,571 
1 . 2 6  

4SO 
1.427 
2.900 
2,600 
1,600 

397 
1,100 4 I 

3,015 ..... : .  
367 i 14 ~ 

1.400 1 I. 

2.171 

?.so0 :. .. 
3.125 I....'. 
1,100 I 2 ' .  

2,182 16 I 600 

307 9 
650 9 

1.001) 17 
211 7 

1.950 10 
1,076 .... 

..... 

...............I . . .............. 
30.8d ........, 55d 3 21' 

. . . . . . I  ........ I ...... ~ . . .. . . I  
34.9 I - 1.3 I 58 129 ...... ...............I .... ...... .... .... ...... 

.... .... .... 
14 .... R. I& Barnes. 

D. Chaffee. 
C. W. Palmer. 
Dr. G. A. Landes. 
C. M. Mackintush. 
John W. Anderson. 
Klickitat Abstract Co. 
C. H. Cleaver. 

Ephrata .................. Grant ................... 
Fork ..................... Clallam ................. 
Fort Simcoe .............. Yakima.. ............... 
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W. W. Clabaugh. 
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P. H. TPPSS.  
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F. M. Grout. 
H. B. Scudder. 
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A. L. Hager. 
Albert Bender. 
J. R. Shepard. 
Wm. U. Neeley. 
Cecil €3. Willis. 
M. O'Conner. 
Wm. G. Tait. 
A.M. Dufield. 
Samuel Gruell. sr. 
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Ritrville ....... . . . . . . . . . . . Adams.. . . . . . . . . . . . . . . . ./ 1.825 
Rock Lake.. , . . . . . . . . . . . .! Whitman.. ... . . . . . . . . ...I !.7% 
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Agent. No. Pac. Ry. 
P. M. Ramaey. 
Hans Mumm. 
John Rusaell. 
U. 5. Weather Bunau.  
Univ. of Washington. 
H. I.. Devin. 
c. E. CoNStoek. 
Skagit Power Co. 
trving D. Vestal. 
D. N. Wiswell. 
George M. Snyder. 
John L. Stevens. 
U. 8. Weather Bureau. 
M. E. Field. 
Amos Stokes. 
him. Jennie D. McAbee.. 
H. E. Thompson. 
U. 6. Reclamation Service 
LT. 8. Weather Bureau. 

Do. 
U. 8. Reclamation Service 
D. W. Dorrance. 
R H Kin 
f.'C.Whe&r. 
@I. G. Hughes. 
Elraa McCrea. 
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Sumner ................... I Pierce ................... i 77 I 1 
Sunnyside.. .... . . . . . . . . . .( Yskima ... . . . . . . . . . .....I 740 ' 15 
Tacoma .................. Pierce ................... 1 213 
Tatooah Island ... ... . . . . .I Clallam.. . . . . . . . . .. . . . . .I 50 
Tieton ....... . . .. . . . . . . . . . Ynkima ... . . . . . . . . . .....I 2.OOO 
Touchet.. . .. . . . . . . . . .. . . .! Wdla Walls ......... . . . . .I 556 
Touchet Ridge ........... . I Columhia.. . . . . . . . . . . . . .; 2,500 
Trinidad.. . . . . . . . . . . . . . . .( Douglas. .. .... . . . . . . . . . . 900 
Twisp.. ... . . . . . . . . . . . . . . . Okanogan ...... . . . . . . . . .I 1.619 
Tyee.. . . . . . . . . . . . . . . . . . . . Chelan ... . . . . . . . . . ...... I 2.000 
Vancouver.. . . . . . . . .. . . . .I Clarke ........ . . . . . . . . ...I 100 
Vamhon Island .... . .. . . . . .I King.. . .. . ... . . . . . . . . . . . .I 110 
Wahluke.. ....... . . . . . . . . .I Grant .. . . . . . . . . . ....... I 410 
Wallace. .... . ,. . . . . . . . . . . . Oknnogan .... .. . . . . . . . ..I 4 OOO 
walls walls. .. . . . . . . . . . . .I Walls Waba ... . . . . . . . ... I i:m 
Waterville .... . . . . .. . . . ... I Douglas ...... . . . . . . . . ... I 2 624 
Wenatchee near) ......... Chelan ..... ...... .. .... ./ 1: 169 
West Branch .... .. . .. . . . . .I Spokane.. . . . . . ... . . . . . ..I 2. BDO 
Wilbur ......... . . . . . . . . ... I Lincoln ........ . . . . . . . . ..I 2 203 
~ a ~ e  ...................... / Cowlit. .................. ! '375 
Zindel ..... . ... .... ....... Asotin ........ ...... ..... 
Albany ................... Linn ..................... 1 214 
Aahland ..... . . . . . . . . .. . . . Jackson ... . . . . . . . . . ..... I 1,940 
Aatoris ................... Clataop .................. \ I1  
Baker City .... .. . . . . . . . . .) Baker.. . . . . . . . . . . . . . . . . . 3,466 
Bay City ..... ............I Tillamook. ...... . . . . . . . .I 14 
Birch Creak.. . . . . . . . . . ... I Wheeler .... .. . . . . . . . . , . . .I 2.900 
Black Butte .... . .. . . .. . . .I Lane.. . . . . . . . . . . . . . . . . . . ~ 1,200 
Blalock ......... . . . . . . . . ..I Gilliam.. . .... . . . . . . . . . . .' 237 
Buckhora Farm. ... . . . . . . I  Joscphine.. . . . . . . . . . , . . .I 1.300 
Cascade Locks.. ......... Hood River.. .. ........ . 
Caradero.. . . .. . . . . . . . . . . .I Clackamas. .. . . . . . . . . . . .I it 
Condon.. . . . . . . . . . . . . . ... I Gilliam.. . . . .. . . . . . . . . . . .I 2.854 
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Kiss Gertrude &Clintock 
F. C. Koppen. 
:eo. A. Wallace. 
LI. 8. Weather Burenu. 
3. R. Hopewell. 
L o r p  Pitcher. 
Hartin A. Murray. 
Rollin J. Reeves. 
L. F. Williams. 
Y. W. Zindel. 
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F. M. French. E. H. Carter. 
d. W. Lamar. 
U. 5. Weather Burenu. 
1.0.  Bmarth. 
F. 5. Matteson. 
lames A. Putman. 
:eo. W. Long. 
E. F. Meisser. 
Val W. Tomkins. !. Drill. -. H. Williams. 
3regon Agric. Collene. 
Dr. J. Campbell-Martin 
10s. Hackenberg. 
Ira Wimherly. 5. R. Stanfield. _I. F. Trcedaon. 
9. W. Jackson. 
Rm. Bettys. 
?has. F. Virk. 
Pacific University. 
Hon. J. S. Gray. 
5. J. Simpson. 
$-e. Jennie Recher. 
J.  Dewey. 
L. M. Ford. 
Iohn B. Paddock. 
brit. 0. Ry. Q N. Co. 
A h .  Wheeler. 
Portland Water Worlts. 
;eo. Wliiteis. 
:. W. Kellogg. 
H. L. Hasbrouck. 
1. M. Day. 
E. Britt. 
W. A. Worstell. 
:eo. Frissell. _I. J. McKee. 
D. P. Rea. 
Dr. E. Minpus. 

T. Chandler. 
J. M. Muecke. 
Iohn H. Stnrr. 
Dr. U. F. Fisher. 
Raymond Markley 
Wm. Matthcwa. 
H. F. Johnson. 
Iohn P. McManm. 
3. C. Yocum. 
U. 5. Weother Bureau 
!illis T. White. 

I. Winuek. 
E. F. Graham. 
Zraig Urn. Leah Thom. Fairman. 

U. 8. Weather Bureau. 
M. P. Baldwin. 
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Drain .................... Douglab.. .............. ! 300 
Echo ..................... I Umatilla ................ 1 625 
Ella.. . . . . . .. . . . . . . . . . . . . .I Morrow.. . . . . . . . .. . . . . . . .: 830 
Eugene ... . . . . . ..... . .. . . . I  
Fairview.. . . . . . . . . . . . . . . . 
F d l  City .... . . . . . . . . .. . . . 
Forest Grove .... . . . . . . . . .I 
Gardiner.. . . . . . . . . . . . . . . . 
Glendale.. . . . . . . . . . ......I 
Glenora.. . . . . . . . . . .......I 
Gold Beach. ............. 
Granite.. . . . . . . . . . . . . . . . . . 
Grants P a . . .  . . . . . . . .. . . I 
Grasa Valley.. ... .. . . . .. . . 
Greenleaf.. . . . . . . . . . . . . . . . 
Headworlts.. . . . . . . . . . . . . . 
Heppner . . . . . . . . . . . . . . . . . . 
Hood River .... . .. ...... . Hermiston.. . . . . . . 
Huntington. .. . . . . . . . . . . . 
Jaclrsonville.. . , . . . . . . . . . . 
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Port Orford.. . . ..... .. . . . 
Prineville.. . . . . . . . . . . . . . . . 
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Riverside.. . . . . . . . . . . . . . . . 
Rcaeburg ................. 
Sakm.. . . . . . . . . . . . . . . . . . . 

i 
I 

I 
I 

.'I * .-. 

I 

Lane.. . . . . . . . . . . . . . . . . . .! 
coos.. . . . . . . . . . . . . . . . . . .I 449 

I42 
355 
220 
73 

1.441 
575 
40 

4.6W 
956 

3.381 
250 
719 

I ,  R50 
1150 
243 

2.110 
1,840 
2,784 
1.100 
160 

?.15n 
12 

350 
485 

1.550 
69 

1.272 
1.872 
3,580 

57 
300 

2.750 

3, MM 
623 
180 

',E 

3: can 
...... 

Polk.. .. .. . . . . . . . . . . . . . . .I 
Washington.. . . . . . . . . . ..I 
Douglas ...... ... ... ... . . i 

...I ....' ..... . . . . , . . . . j - 0.1 I IX 22 I 20 

I - 1.5 I 57 I iitl 2n 

I + 1.7 I ,n I 2 I 32 

I - 3.1 61 ' ?? 30 
I _....... I 6 s '  3 l  29 

...... 65 2 ?Y i:: _.._.. I  3 i - 8  

15 I 22 114.53 
14f 16 .IY.bL 

I5 I 24 k7. W 
15 ' 25 125.46 

17 I 32 1 3:34 
1st '4 ,*4 17 

16 I 26 .I 7.511 

l5tl 2s 9 19 

1.5'1 i; ' i i : ~ ~  

15 ! 6 13.95 

. . . . . .do.. . . . . . . . . . . . . . . . . ' 
Tillamook.. . . . . . . . . . . . . . I 

I curry . .  . . . . . . . . . . . . . . . . . 
Grant .. . . . . . . . . . . . . . . . . . 
Josephine.. . . . . . . . . . .... I 
Sherman.. . . . . . . . . . ..... I 

I Lane.. . . . . . . . . . . . . . . . . . . ' 
Clackamas.. . . . . . . . . . . . . 

I Morrow.. . . . . . . . . . . . . . . . . 
Umatilla . . . . . . . . . . . . . . . , 

I Hood River ... . ... . . . . . 
Baker.. . . . . . . . . . . . . . . . . . 

I JaCkuulr. .......... . .... . 
Union. ... . . . . . . . . . . . . . . . , 
Luua.. . .. . . . . . . . ........ I 
Yamhill ... . . . . . . . . . . . . . .' 
Crook .... . . . . . . . .. ......I 

I coos. .  . . . . . . . . . . . . . . . . . . 
Gilliam.. . . . . . . . . . . . . . . . . 
Clackam sa... ........ .. .I 

I Benton.. . . . . . . . . . . .. . . . 
Marios.. .. . . . . . . . . . . . . . . . 
Hood River.. .. . . . . . . . . .I 

i Lincoln.. . .. . .. . . . . . . . . . . 
Umatilla.. . . . . . . . . . . . . . . . . . . . .do ..... .... . . . . . . . ... I 
Clackamas.. . . . . . . . . . . . . 
Curry.. . . . . . . . . . ........I 
Crook .... . . . . . . . . ....... I 

I Jackson.. . . . . . . . . . . . . . . . 
Grant. .  . . . ... . . . . . ...... I 
Malheur ..... . . . . . . . . . . . .I 

I Douglas.. . . . . . . . . . . . . . . .I 
Marion.. . . . . . . . . . . . . . . . . 

Multnomah.. . . . . . ' i  . . . . . . 

8 -  .......' 65 3 :  21 1: ....... I GO 3t! 25 
I..,..;.;.I 591 - .- 3 1  2: i 3  I iil , _ _ _  .. . , -.. . - 

! 1.91 I+ 0.61 
1st 31 . 2.95 . 
15 27 '11.75 '+'G.'G 

I *u.u r 
43.2 I ........ 
41.2 I - 1.0 I 
41.2 ......._ 
43.3 I - n.7 ! 
40.4 I - 0.4 I 
4 1 . 2 '  . . . . . . . . I  
45.4 I + u.1 1 
3!L " ! . . . . . . , 
411.4 \ ......, 1 
45.4 + 1 . 9  
46.2 I - n.3 I 
46.3' + 0.9 
39.1 ! _.......! 
47.4 1.71 

44.4 I ........ I 
34.6 I - 2.4 I 
47.2 + 1.1 j .... .!... . . , 
4 n . ~  - 1.1 I 
4n.z I ........ 
32.0 I.. . . . . . . I  
37.4' + 1.1 I 

46.6 I - 0.4 

41.5 1 .......! 

44.2 ! r 1.2 

47.5 1 + 1.1 I 

I* 0 D 
ti9 29 6 
65 I ?? I 15 

21 :; I ; I 23 
68 I 3 I 
I 6  4 

i l  4 1 - 4  
60 2 29 
631 2 1  7 
02 , 22 i 23 
l;< I 25 

61) I 3 I I? 
59 I 29 I 29 
701 3 1 - 1  
6 9 ,  3 ,  i 
52 I 3 I I? 

ASel 3 l""5 
15 

71 2 2i  
61 2 ' 26 

62 122 I 24 

I ; j 25, 

63 I ?'? 1 53 

Z i  :I n 

. . . . . . . 

65rl 3tl !I 

2 9 '  27 j 1.02 I ....... 
15 2 % .  9.69 + 6.18 
15 I 29 4.24 )+ 2.21 
15 33 '21.11 I ..... .. 
16 19 :]I. 3S + 6. 18 
14 140 2 . l i  _...... 
15 I 29 I.. . . . . I .  . _  .... 
31 28 1 3.40 1 . . . .__ .  
15 I On 12.85 + 5.27 

22 !15.45 I+ 6.37 
I - *  16 54 + 9.61 
9; !.is3 I.. . . , . . 
2s Iis.ni I+ R.SS 
3s 3.56 + 2.13 
33 19.27 I ....... 
Rn 91 75 +11.47 
19 ! i i r g  !+ 5 . x ~  

.... 
1. ili 
1. s4 
2.711 
2.00 
3.26 
2. RS 
0.6s 

5.44 
2.33 

3. sn 
1.41) 

3.13 
1. E4 

n. 57 

0: k5 

n. 35 

15 
1s 
1 li 
14 
1G 
15 
15 
15 

1s 
15 
I4 
16 
16 
15 

. . _ I  ...... I ...... 
35' 2.25 I+ l.2B 
36 119.3% , . . . . . . 
37 I 5.55 1:. . . . . . 
39il ?.Is I+ 1.46 
2% 8.70 I+ 4.37 
14 '10.56 + 3.98 
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Sikiyou .................. Jackson ................. 4,115 
Stafford .................. Clackaman .............. 400 
 he ~ a l l e e  ............... WWO ................... ~ 112 

TABLE l.-Climcltdogical data for NoFernher, 1909. Dislrid No. f8-Continued. ..... ..... ~ ~ 

! -  , 
~- 

I I f I Temperature, In degrees Fahrenheit. ' Preclpltatlon. In Inchea. , $  Sky. 

1 35.2 
13 46.2 
34 43.n 

............ 

_ . ~ ~ ~ ~  ............... 
Urnatills .................I 

! Vale.. 
Wallace Orchard ........... 
Wallowa.. ................ 
Warmspring ............ .: 

I William 

.................... 

Weston ................... ~ .................. 

. ~~~ 

Umatilla ................. 310 
Malheur .................. 3.450 
Polk ..................... I 170 
Wallowa ............... . . I  2,935 
Crook. .................. 1.600 
Urnatills ................ 1.8flO 
Josephine.. ............. 1,365 

19 
17 I .... 
6 .  
7 ,  

i 19 : 

17 I 

44. n 
40. s 
40. fl 
3s .  3 
42.9 
40.2 
46.8 

....... + 1.11 

- I . ?  

+ 3.9 
+ n.s 
+ 0.9 

....... ....... 

....... - n.fi 
f 1.9 

. -. 

10 15 27 1 . 7 i  
111 I 16 I 39 I 1.21 

6 g.., 
B e  E 
* a  
SQJ 

-. - 

...... 

. R.40 
- 2.42 

. 11.63 

. (1. 24 

.in. 61) 

I 

1.4G 
4.10 
1.x1 
2.25 
0. 44 
11. 62 
1.91 
11.94 
1.31 

3.10  
n. 65 

12.3 

T. 
0.0 
T. 

(1. n 

n. n 
n. n 
5. n 
n. 5: 
6.0 
T. 

, j  

?.I 5 s 17 RW. 
26 . . . . . . .  . , .  . . .  EL 
19 8 n ?? -'. 
45 5 i 18 R. 
9 s 3 19 w. 
8 12 14 4 ne. 

27 1 2 ?i l  ..... 
18 4 I 27 1 sw. 
9 7 I? 11 nw. 

IS 0 2 , 2R I ne. 
17 2 4 ' 24 I SW. 

... - ......... . - --_ -. _ _ . ~  ___ 
Preclpltatlon Included la  tha t  of the next measurement. 

t Also on other dates. t Separate dates of fall8 not recorded. 

*' Temperature extremea are from observed readlugs of the dry-bulb: means are computed from observed readings. 

Data are from standard lnstrumente not supplied by  the U. 5. Weather Bureau. 
I Instrumenta are read In the morning: the maximum temperature then read is charged to the preceding day, on which i t  almost always occurs. 

Estimated by observer. 
I Preclpltatlon for the 24 hours endlng on the morning when I t  is measured. 

a, b, ',eta.. Indlcate. respectively, 1.3.3. etc.. days mlsslng from the record. 
T. Preoipitatlon is leas than  0.01 Inch ruin or melted snow. 

I 

NOVEMBER, 1909 

. ........... - 

Observm. 

. .  . _  

Louise F. Bated. 
1. P. Gage. 
3. L. Brooka. 
Z. B. Crosno. 
Mm. H. T. Duncan. F. P. Oshurn. 
hac. A. Park. k. J. Covemtone. 
J a u d e  C. Covey. 
II. A. Baker. 
I .  Y. John. 

.. - - 
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TABLE 2-Daily preeipilalwn for Noventher, 1908. District No. 1.9-Continued. 
. 

Day of month. 

Idaho-Cont'd. 

a m!gnlSer 18.27 Inohw. 
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TABLE 2.-Daily precipi!ation for November, 1909. Districf Xo. Ii?-Continucd. 
. . . . . . . . . .  

Day of month. 
....... .~ - ..... . . . . . . . .  

..... . . . . . . . . . .  _ _  -- 

River baslns. 

.. . . . . . . .  -~ 
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TABLE 3.-Maximittn and minimziin tempi.ratrcres at selected stations for iVor!eniber, 1909. District No. Id ,  Columbia Valley. 
. .  . .  . . . .  .... - . . .- 

28 .../ 43 33 

I Montana. Idaho. 

.. .~ 

Max. Yin. Max. Min. Max. I -! I 

-_ . - __ . . ._ . . . .  -. ........ 

1 blin. I Max. Mln. ,Max.  Mln. , Max.  Min. ' Max.  Min. Max. Min. 
I 

Max.  Min. Max., hllu. Max. hlin. 
_ ... 

I . . .  
2 . . .  
3 . . .  
4 . . .  
5... 

c. . .  
n... l . . .  

9 . . .  
I U . .  . 
11..  . 
I?. .. 
13 ... 
14.. . 
1%. . 

18.. . 
17.. . 
1s.. . 
18.. . 
Xl... 

21 ... 
22.. . 
13 . .  . 
24.. . 
15 . .  . 
26.. . 
17 ... 
28 ... 
29 ... 
N... 
31 ... 

47 35 
54 ~ 31 
58 44 
44 41 
46 40 

47 
56 
67 
03 
54 

36 ............ 
41 ............ 
46 ............ 
41 I ............ 
31 ............. 

5s 
6S 
63 
6Y 
64 

51 
6(1 
62 
49 
45 

4:3 
411 
35 
30 
38 

4.3 
57 
54 
56 

47 
5i  
63 
55 
46 

41 
41 
4 i  
45 
5U 

40 

... 

44 I 41 ~ sn 
55 I 54 35 
43 50 40 
I? 
4" 

4 3  
49 
511 
5u 
44 

3s 
35 
3 
4lI 
411 

:<!I 
Bli 
311 

"I 

23 
31; 
41  
44 
36 

34 
411 
4 9 
4s 
3lj 

32 
2s 
3 7 
4 0  
ai) 

4 8 . 2  

.,., _- 

.... 
. -  

42 
5s 
I32 

32 
411 
36 :: -c 

3' 
21 
26 
3s 
3II 

31 
IS 
"11 
1s 
3 

S 
1S 
311 
33 
35 

26 
32 
42 
4'3 
35 

29 
15 
26 
32 
311 

51 38 I 46 ' 38 

RS 3s : 72 44 
6s 38 5b 26 
ti5 36 GI 21 

I3 41 69 I 4s 
55 1 36 
63 37 
65 ' 33 
63 i 30 

43 i 34 I 45 I 95 
60 39 53 I 98 
61 31 51 , 41 
61 49 50 44 
56 I 28 I 46 38 

41 ~ 59 48 
55 24 50 
55 30 50 
46 , 31 43 
39 30 40 

55 
56 
I 4  
fit: 
55 

53 
49 
n:? 
SI I 
511 

48 
4 G 
4 1  
3tj 
31 

39 
49 
5lj 
5li 
54 

4; 
lii 
65 
54 
45 

4s 
4li 
4LI 
56 
52 

51. 2 

... 

46 
55 

46 
46 
45 
44 
4ti 

44 
3s 
32 
3s 
34 

3G 
a5 
47 
54 
45 

3s 
36 
56 
B6 
41 

3s 
37 
44 
47 
44 

43.8 

.... 

3v 
39 

2s "L( 

45 
311 
29 

311 
25 
15 
9 
!I 

19 "'9 

25: 

25 
311 
3' 
3s "6 

23 
33 
'9 
411 
3U 

-c 

:; 

..... 
?i. 6 

Ul 
53 

53 
SI 
54 
49 
41 

39 
34 
33 
31 
31 

35 
35 
35 
41 
45 

39 
.4S 
52 
40 
43 

3 i  
33 
3 i  
43 
4s 

43.3 

.... 

. ._ 

I? 

49 
51 
5s 
49 
41 

4'1 
:I I 
34 
33 
a I 

35 
40 
47 
44 
49 

44 
4Y 
53 
5s 
/ti 

Jn 

30 

37 
25 
37 
39 
31 

29 
24 
?ti 
25 
IS 

14 
21 
sn 

I 3s 
42 
44 
40 
36 

32 
24 
21 

27 
:3 1 
4s 
.4S 

42 
44 
51 
45 
411 

3' 
27 

34 

a i .  1 

.I.> -- 

;: 
.... 

50 . 38 ............ 
46 . 48 ............ 
53 86 ............ 
45 34 . . . . . . . . . . . .  
42 39 ............ 
38 29 ............ 
27 17 . . . . . . . . . . . .  
24 10 ............ 
26 5 ............ 

4n 30 . . . . . . . . . . . .  

53 33 
53 2s 
till 37 ;y 4:. . *  

56 I 35 
511 I 16 
57 2IJ 

47 2, 

43 2; 
42 26 
34 23 
2s I? 
2; 3 

34 4 
41 1!1 
4Y "5 

4ti 35 

36 21 
:{A 26 
59 34 
54 83 
4u 32 

50 2: 

511 i 5  

34 
27 
31 
38 
33 

31 

15 
Y 

11 
?S 
34 

31 

28 
81 
46 
32 
"8 

26 
4s 
?(I 
31 
31 

;! 

411 

..... 

46 32 
43 26 
51 33 
43 37 
41 32 

53 31 
4 i  l i  
5' 23 
4s 2s 
40 l i  

4? 31 
37 25 
?4 1' 
23 6 
26 7 

30 16 
30 ' 24 
46 ' 30 

42 2s 
51) , 35 

44 33 
41; 2s 
44 31 
42 811 
4u 21 

36 : 21 41 
3s 12 38 
311 21 32 
55 15 94 
26 1 U  29 

29 19 
36 12 

a7 , 40 31 
41 , 48 37 

41 20 

35 in ............ 
42 24 ............ 

4:9 1s 
4ti 2s 
54 w 
5: 45 
5S 4G 

31 
41 
46 
48 
48 

35 
$2 
54 
52 
37 

34 
37 
4.4 
52 
45 .... 

49 33 ............ 
55 . 44 ............ 
45 . 32 ............ 

39 27 
41 30 
53 40 
4s 32 
35 "9 

39 . 2s ............ 
47 311 ............ 
51 42 ............ 
45 3s ............ 
35 2s ............ 
35 26 ............ 
39 42 ............ 
44 "2 ............ 
45 ?I  ............ 
50 36 ............ ........................ 

52 4s 
til 41  
ljtl 55 
67 51 
64 42 

35 41 31 
38 41 , 31 
45 56 48 
42 51 41 
39 45 32 

39 25 
39 22 
38 29 
52 37 
51 : 30 

4s 37 
44 24 
4ti 20 
SI 311 
53 3s 

m 30 30 38 ' 31 
35 IS i 0  24 31 11 
44 19 3s 23 3' 5 
40 23 ' 45 "5 89 9 
.IS 80 43 31 34 15 

42 26 
44 1s 
45 15 
49 ?I1 
50 1s 

36 29 
35 2(I 
87 1s 
41  "1 
39 3u .......... . .  .......... 

57.3 34.b I . .  

. . .  . .  .......... 
C?. 8 211.3 

._ ... 

. .  ................ ................. ................. 
2i .9  4 i . S  31.0 

........ 

41;. 6 25.9 I 40.4 , 31.0 42.7 25.1 43.2 i 31.1 ............ 50.9 
...... - ... 

\V.oahington. 

ti 
c 01 

Y 

'1. 

L 

x 

a 

n 
a 

Max. MIn. M n r  
. -  

Yln. 

45 
41 
45 
44 
42 

41 
42 
45 
45 
45 

\lax. Min. )lax.'  Mill. 
._ . ... -. 

511 :is 51 36 
56 43 50 511 
66 49 58 49 
GI1 4 i  51 45 
5; 44 45 40 

53 40 46 34 
56 35 $2 34 
49 3!1 4s 

47 34 3; 3s 
54 37 4s E. 

h x .  I Min. Max. Max. Min. Jlin. Max. hlin. Mar. Min. 

55 49 
54 53 
53 49 
4 9  46 
47 44 

52 42 
52 44 
54 46 
Tr" 45 
49 4s 

blsx. hlin. Max.  Min. Max.  hlin. Max. ' hlin. Mln. 

42 
45 
46 
44 
39 

37 
43 
44 
43 

- . . -  

50 44 
52 43 
55 4 i  
t Y  , 36 
51 35 

51 ' 40 
54 42 
53 41 
51 43 
47 43 

42 
55 
Bo 
53 , 
48 

42 
37 
44 
4' 
42 

20 4s 
38 511 
48 54 
3s 49 
40 I 4  

36 44 
26 5(1 
34 5u 
34 52 
36 47 

3fi 
42 
4; 
44 
40 

44 
4x 
58 
50 
5' 

3.5 
3 i  
41 
43 
4U 

33 
37 
3s 
*? 
37 

38 
32 
311 
24 
19 

25 
27 
30 
34 
30 

30 
39 
36 
39 
2b 

2 i  
33 
8'' 
36 
35 
.... 

44 34 44 21 
81 Ill S4 34 
59 46 S i  45 
5: 45 54 4s 
51 I 4  4 i  41  

54 31 51 31 
4 i  34 44 :$I1 
4b 3!1 5 2  411 
52 37 511 3X 
4 i  3U 4!l 90 

49 3s 515 44 
32 46 s i  53 
.53 3s 54 49 
47 38 49 45 
4 i  31 51 43 

49 31 54 18 
51) 3s 53 45 
51 4lJ 55 45 
49 3s 5u 45 
47 39 40 42 

52 43 55 

55 49 55 
49 44 49 
5: 45 48 

57 52 , 54 21..  58 
t... 56 
l . . .  51 
5.. .  48 

ti...: 53 
7...' 54 
8. . .  54 
Q... 53 

I U  ... 48 

11 ... 54 
12 ... I 48 
13 ... I8 
14 ... 45 
15 .... 44 

so 
J? 
45 
4s 
45 

55 42 49 
54 43 51 
57 45 53 
52 43 4Y 
47 42 50 

49 39 51 44 
47 3Y 48 43 
42 38 45 YO 
42 30 41 37 
43 '5 43 37 

39 26 42 39 
4s 35 53 38 
59 SI1 54 48 . 
59 42 48 42 
48 43 48 41 

39 
3 i  

44 
33 
35 
33 i 
33 I 

E I 

31 ~ 

30 I 
47 

44 ' 

46 I 

57 
5s 
47 I 

:: :I: 
43 41  
13 33 
1u 41 

15 36 
21 41  
30 50 ;; ' :; 

3 i  
37 
:3 I 
23 
18 

48 
.I? 
35 
34 
3' 

SO 40 
4s 41 
45 36 
44 33 
45 35 

51 R0 P2 32 
I" 31 .F 26 
3li 33 34 24 
38 "2 35 2" 
35 13 35 11 

31 14 35 14 
31 26 35 25 
44 29 47 30 
47 29 31 
51 2; :: 3u 

37 

46 I 41 23 
24 I 41 I 20 

24 I 40 25 

51 57 I 40 
41 ~ 49 I 44 
42 , 48 I 37 

35 44 ~ 35 
2s 12 35 
40 34 411 31 
$3 23 52 36 
54 34 49 37 
50 3s 4s , 34 

18 ...I 45 

19 .../ 52 

17.. . 53 
I8 ...I 57 

80...1 46 

19 33 
34 
38 
46 
48 

46 3 i  

54 51 
52 44 
51 4 3  

5' 40 
40 ?i 41 29 
46 30 49 39 
54 43 ' 5s 4!1 
50 3 i  52 43 
4ti 37 4h I? 

21 ... : 48 
22 ... 1 5 1  

24 ... 47 
B. . . !  55 

I...! 44 

38 ' 46 

45 55 
39 46 
34 43 

43 I 54 
37 
38 
40 
3Y 
38 

43 44 
22 56 
35 56 
37 51 
26 40 

39 
411 
4s 
3s 
34 

40 
43 
57 
51 
411 

50 42 
55 so 
5' 45 
511 42 
45 3!l 

47 2s 45 ?9 
56 36 5s 37 
82 4 x  59 45 
5; 31; 58 35 
46 25 S i  32 

41 22 51; 32 
35 24 57 34 
5' a3 55 31 
lil 511 37 311 
61 34 55 2: 

44 37 46 42 

53 $2 56 45 
45 34 4 i  39 
40 3' 42 37 

44 31 44 36 
45 35 45 411 
SY 46 5!1 1S 
4 9  36 S i  43 
46 33 45 39 

!S 3Y 5s 43 
49 34 43 32 
W) 3V S i  85 

4!1 5 i  49 
5!1 :ti 49 3s 
54 3 i  45 31 

49 30 40 30 
43 29 1: 39 
55 34 49 35 ;; ;; :; 45 32 

47 41 45 40 
5Y 13 53 4s 
57 47 54 43 
47 39 46 ' 39 
4' 35 42 35 

44 32 46 36 
46 4u 5' ' ,  44 
61) 44 ! 51 49 
OII 39 I 49 43 
45 37 I 46 38 

43 ~ 35 40 
46 3s 39 ~ 

54 54 

44 52 
51 i! 53 I 
..... , . . . . . . . . . . . . .  

22 : 37 
27 ~ 39 
32 I 4 i  
39 ~ 59 
29 I 47 . . . . . . . . . . . .  

32 I 3s 
31 i 3% 
37 ' 41 
42 j 51 
34 : 51 
..... I . . . . . . .  

4 i  36 
51) 42 
52 511 
53 41 
4s 4II 

. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I ............ 
Y n a  50.8' 38.6 48.21 37.9 44.4 28.9 46.1, 3 6 3  43.9 33.3 50.2 42.9 4i.6 32.5 48.1 47.7 35.6 49.5 41.3 50.3 34.2 45.5 34.6 5 0 " '  40.31 49.0 42.0 

I .-I -_ -_____ _ I  I 
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TABLE 3.-bfaximum and minimum temveratwes ai selected stotwns for Nooembm. 1909. Dislriet No. 1s-Continued. 

Date. 
d 
a" 
8 

- - 
E 

a 
ld 
3 
I t  

.- 

fax. Mln. 
-- 
Bo 46 
63 I 57 
BO I 50 
51 ; 46 

- 

Mln. 

48 
60 

- 

1; 

% 

i: 

?I 
36 

40 
40 

37 
29 
29 

27 
39 
46 
49 
46 

46 
56 
51 
39 
35 

32 
30 
46 
46 
41 

40.7 

.... 

- 

-_ 
Max 

51 
70 
67 
62 
55 

56 
61 
54 
54 
48 

46 
47 
41 
39 
38 

39 
41 
42 
52 
57 

40 

- 

- 
bin. 

89 
41 
98 
80 
.m 
3s 
24 ' 

25 
41 . 
3s 
26 
#) 
32 
a0 
11 

10 
16 

a4 
48 

0 
u 
19 
4a 
30 
28 
18 

24 
a4 

D.6 

- 

m 

a i  . 

.... 
- 

dax. I Yln. 
I -- 

Bo I 48 
66 I 58 
65 56 
54 50 
48 I 43 

Lbax. 1 Mln. 
49 44 
63 45 
62 53 
58 50 
55 46 

54 ; 34 
50 i 39 
48 42 
52 I 43 
49 I 36 

-- 

38 I 28 
34 ; 17 
33 ' 15 
36 I 29 
41 ' 33 
52 37 
53 i 41 

din. 

43 
44 
48 
50 
41 

-_ I .  -. 

50 ! 36 1 55 Bo i 50 61 

64 38 ' 66 
54 1 38 I 51 

68 t a  I a7 

47 
50 
45 
43 
40 

28 
46 
43 
3s 

1 ............................. 88 
2. ............................ 
3 ............................. 
4 ............................. 
5. ............................ 
6. ............................ 
8 ............................. 56 

............................. 61 

I1 ............................. 44 

.............. 38 

15 ............................. 32 

7 ............................. I58 

10 9 .............................. 54 

ia ............................. 45 

I8 ............................. 63 
I9 ............................. 59 

21 ............................. 49 
22 ............................. 66 

25 ............................. ! 50 

26 

28 ............................. ...................... I 8 8  

31.. ................................ 

m ............................. 53 

27.. ........................... 

...................... j 46 

48 32 48 37 I 59 

52 40 56 44 80 47 50 
1 36 ~ 56 

53 i 31 I 57 39 58 48 53 

48 37 so I I j 46 I 58 

36 
30 :! 1 I% 
37 51 
39 51 43 
36 I 53 i 42 33 , 11 32 j 50 j 41 i 53 1 4 3  5? , I I .  

47 i ;(u i 49 
I 

a5 \ 5 4Y 

38 I 11 I 44 
51 I 37 ! 62 
58 47 Bo ...../ 42 57 .....i .lo 155 

41 ...... ' 45 

52 .... I 40 
41 1 : :  . . . . I  3; 
38 ...... 1 2 .  

47 I...... 43 

55 1 30 ' 41 

54 I 46 48 I ._ 59 
61 
62 
55 
47 

47 
47 
59 
61 
45 

54.3 

..... 

- 

47 

...... 
....... I48 

.....I ...... ..... 

O i ! ! ,  
54.7! 44.3, 52.3 I42.1 i 48.711 32.7 

33 i gj 
38.5 152.2 

........... ................ 
19.6 36.4 I 51.2 

I :  

...... ..... ...... 

__ - -_ 
Mean ......................... .I 51.8 


